mm 




PCTTPfa 



SEQUENCE LISTING 



<110> MARECHAL, ERIC 
BLOCK, MARYSE 
JOYARD, JACQUES 
DOUCE, ROLAND 

<120> SCREENING METHOD INVOLVING MGDG SYNTHASE 



<l||> FR 99 03434 

<151> 1999-03-19 

<160> 11 

<170> Patentln version 3.1 

<210> 1 

<211> 23 

<212> DNA 

<213> Spinacia oleracea 



<15P> 213993US0PCT 



<im> 09/926, 169 



<l£l> 2000-03-17 



Ui 



<400> 1 

ctcatttgaa gggcagtagc acc 



23 



<210> 2 

<211> 27 

<212> DNA 

<213> Spinacia oleracea 



<400> 2 

cacacaatat ttccaatgta tacccac 

<2 ft> 3 

<2jiHL> 25 

<2l2> DNA 

M I 

<2j=3> Spinacia oleracea 

3 

<4p|)> 3 

ga^tatcatt tcccctcgcc ctgcc 

<210> 4 

<211> 26 

<212> DNA 

<213> Spinacia oleracea 



<400> 4 

ggagcatatg ggggtgagtg ataatg 

<210> 5 

<211> 28 

<212> DNA 

<213> Spinacia oleracea 
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<400> 5 

gttctggatc ctcaagcagc acaagagt 



28 



<210> 6 

<211> 28 

<212> DNA 

<213> Spinacia oleracea 



<400> 6 

ctfecacatat gcttaattcc ggggagag 28 

53 

<2?J» 7 

m 

<2U> 28 

m 

<2 3J|> DNA 

<2]p> Spinacia oleracea 

yj 
Ul 

<4CB3> 7 

gttfStggatc ctcaagcagc accgagta 28 

<210> 8 

<211> 522 

<212> PRT 

<213> Spinacia oleracea 



<400> 8 

Met Ser His Pro Ser Thr Val Thr Ser Glu Pro Ser Asn Leu Leu Asp 
15 10 15 



Phe Val Pro Lys Leu Gly Asn Phe Val Leu Asn Ser Ser Leu His Gly 
20 25 30 
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Asn Asn Ser Asn Gly Tyr Ser Ser Phe Ser Ser Asn Ser Val His Phe 
35 40 45 



Gly Gly Leu Ala Thr Gin Asn Arg Tyr Lys Phe Val Asn Ser Leu Ser 
50 55 60 



Phe Ser Lys Glu Gly Ser Asn Leu Lys Arg lie Leu Ser Asp Phe Asn 
65 70 75 80 



Arg Val lie Arg Leu His Cys Asp Arg lie Pro Leu Gly Phe Ser Ser 

85 90 95 

□ 

IJje Gly Leu Asn Ser Gly Glu Ser Asn Gly Val Ser Asp Asn Gly His 
Hi 100 105 110 



Gly. Val Leu Glu Asp Val Arg Val Pro Val Asn Ala Val Glu Pro Glu 
yl 115 120 125 



Siir Pro Lys Arg Val Leu lie Leu Met Ser Asp Thr Gly Gly Gly His 
M 130 135 140 

AEg Ala Ser Ala Glu Ala lie Lys Ala Ala Phe Asn Glu Glu Phe Gly 

145 150 155 160 



Asp Asp Tyr Gin Val Phe Val Thr Asp Leu Trp Ser Glu His Thr Pro 

165 170 175 



Trp Pro Phe Asn Gin Leu Pro Arg Ser Tyr Asn Phe Leu Val Lys His 
180 185 190 



Gly Pro Leu Trp Lys Met Met Tyr Tyr Gly Thr Ser Pro Arg Val lie 
195 200 205 



His Gin Ser Asn Phe Ala Ala Thr Ser Val Phe lie Ala Arg Glu Val 
210 215 220 



Ala Arg Gly Leu Met Lys Tyr Gin Pro Asp lie lie lie Ser Val His 
225 230 235 240 



Pro Leu Met Gin His Val Pro Leu Arg lie Leu Arg Gly Arg Gly Leu 

245 250 255 



Leu Glu Lys lie Val Phe Thr Thr Val Val Thr Asp Leu Ser Thr Cys 
260 265 270 



His Pro Thr Trp Phe His Lys Leu Val Thr Arg Cys Tyr Cys Pro Ser 
275 280 285 



Asn Glu Val Ala Lys Arg Ala Thr Lys Ala Gly Leu Gin Pro Ser Gin 
290 295 300 



IllfLys Val Tyr Gly Leu Pro .Val Arg Pro Ser Phe Val Arg Ser Val 
30S 3 310 315 320 



Arg, = Pro Lys Asn Glu Leu Arg Lys Glu Leu Gly Met Asp Glu His Leu 
^ 325 330 335 

3 

Zi 

ProHAla Val Leu Leu Met Gly Gly Gly Glu Gly Met Gly Pro lie Glu 
H 340 345 350 

Ul 
W 

AlcfciThr Ala Arg Ala Leu Gly Asn Ala Leu Tyr Asp Ala Asn Leu Gly 
355 360 365 



Glu Pro Thr Gly Gin Leu Leu Val lie Cys Gly Arg Asn Lys Lys Leu 
370 375 380 



Ala Gly Lys Leu Ser Ser lie Asp Trp Lys lie Pro Val Gin Val Lys 
385 390 395 400 



Gly Phe Val Thr Lys lie Glu Glu Cys Met Gly Ala Cys Asp Cys lie 

405 410 415 



lie Thr Lys Ala Gly Pro Gly Thr lie Ala Glu Ala Met lie Arg Gly 
420 425 430 



Leu Pro lie lie Leu Asn Asp Tyr lie Ala Gly Gin Glu Ala Gly Asn 
435 440 445 
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Val Pro Tyr 
4 SO 


Val 


He 


Glu 


Asn 

*3 *J 


Gly 


He 


Gly 


Lys 


Tyr 
4 fin 


Leu 


Lys 


Ser 


Lys Glu lie 

A & S 
ft DO 


Ala 


Lys 


Thr 
ai n 


Val 


Ser 


Gin 


Trp 


Phe 

A 1 S 


Gly 


Pro 


Lys 


Ala 


Glu Leu Gin 


He 


Met 

4 R S 

H O *J 


Ser 


Gin 


Asn 


Ala 


Leu 

4 QO 

*i _7 VJ 


Lys 


His 


Ala 


Arg 


Pro 

4 Q S 


Ala Val Phe 


Lys 


He 


Val 


His 


Asp 


Leu 


Asp 


Glu 


Leu 


Val 


Arg 
si n 


Gin 


Ifle Phe Val 

SI 515 

□1 


Arg 


Gin 


Tyr 


Ser 


Cys 
520 


Ala 


Ala 












<|l0> 9 


























<|ll> 525 


























<|l2> PRT 


























<2ji3> Cucumis sativa 




















) : s 
; ; =5 

<400> 9 


























Met Arg Asn 
1 


Pro 


Ser 
5 


Thr 


Val 


Val 


Gin 


Glu 


Asn 


Gly 


Ser 


Val 


Ser 


Phe lie Ser 


Gin 
20 


Leu 


Gly 


Tyr 


Phe 


Ala 


Phe 


Ser 


Ser 


Arg 


Phe 

J u 


Leu 


Leu Asn Ser 
35 


Glu 


Gly 


Cys 


Ser 


Gly 
40 


Ser 


Ser 


Ser 


His 


Ser 
45 


Leu 


Tyr 


Asn Gly Phe 


Glu 


Asn 


Tyr 


Arg 


Cys 


Val 


Lys 


Arg 


Pro 


Pro 


Arg 


Ser 



480 



50 55 60 



Ala Ser Leu Ser Leu Ser Ser Arg Gly Ser Ser Ser Leu Arg Arg Phe 
65 . 70 75 80 



Val Asn Glu Phe Asn Asn Val lie Lys Phe His Cys His Lys Pro Pro 

85 90 95 



Leu Gly Phe Ala Ser Leu Gly Gly Val Ser Asp Glu Thr Asn Gly lie 
100 105 110 



Arg Asp Asp Gly Phe Gly Val Ser Gin Asp Gly Ala Leu Pro Leu Asn 
115 120 125 



Lys lie Glu Ala Glu Asn Pro Lys Arg Val Leu lie Leu Met Ser Asp 
130 135 140 



ThS Gly Gly Gly His Arg Ala Ser Ala Glu Ala lie Lys Ala Ala Phe 
145a 150 155 160 



Asfii Glu Glu Phe Gly Asn Asn Tyr Gin Val Phe lie Thr Asp Leu Trp 
h 165 170 175 

tin 

«s? 
9 

ThfiAsp His Thr Pro Trp Pro Phe Asn Gin Leu Pro Arg Ser Tyr Asn 
Lj 180 185 190 

y i 

Ph€3Leu Val Lys His Gly Thr Leu Trp Lys Met Thr Tyr Tyr Val Thr 
Pi 195 200 205 



Ala Pro Lys Val lie His Gin Ser Asn Phe Ala Ala Thr Ser Thr Phe 
210 215 220 



lie Ala Arg Glu Val Ala Lys Gly Leu Met Lys Tyr Arg Pro Asp lie 
225 230 235 240 



lie lie Ser Val His Pro Leu Met Gin His Val Pro lie Arg lie Leu 

245 250 255 



Arg Ser Lys Gly Leu Leu Asn Lys lie Val Phe Thr Thr Val Val Thr 
260 265 270 



Asp Leu Ser Thr Cys His Pro Thr Trp Phe His Lys Leu Val Thr Arg 
275 280 285 



Cys Tyr Cys Pro Ser Thr Glu Val Ala Lys Arg Ala Leu Thr Ala Gly 
290 295 300 



Leu Gin Pro Ser Lys Leu Lys Val Phe Gly Leu Pro Val Arg Pro Ser 
305 310 315 320 



Phe Val Lys Pro lie Arg Pro Lys lie Glu Leu Arg Lys Glu Leu Gly 

325 330 335 



Met Asp Glu Asn Leu Pro Ala Val Leu Leu Met Gly Gly Gly Glu Gly 
340 345 350 



MeC ! Gly Pro lie Glu Ala Thr Ala Lys Ala Leu Ser Lys Ala Leu Tyr 
p 355 360 365 

n I 

□1 

As^ Glu Asn His Gly Glu Pro lie Gly Gin Val Leu Val lie Cys Gly 
0] 370 375 380 

'42 

3 

HiMAsn Lys Lys Leu Ala Gly Arg Leu Arg Ser lie Asp Trp Lys Val 
38§j 390 395 400 

y | 

PrdPval Gin Val Lys Gly Phe Val Thr Lys Met Glu Glu Cys Met Gly 
nJ 405 410 415 



Ala Cys Asp Cys lie lie Thr Lys Ala Gly Pro Gly Thr lie Ala Glu 
420 425 430 



Ala Met lie Arg Gly Leu Pro lie lie Leu Asn Asp Tyr lie Ala Gly 
435 440 445 



Gin Glu Ala Gly Asn Val Pro Tyr Val Val Glu Asn Gly Cys Gly Lys 
450 455 460 



Phe Ser Lys Ser Pro Lys Glu lie Ala Asn lie Val Ala Lys Trp Phe 
465 470 475 480 



Gly Pro Lys Ala Asp Glu Leu Leu lie Met Ser Gin Asn Ala Leu Arg 

485 490 495 
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Leu Ala Arg Pro Asp Ala Val Phe Lys lie Val His Asp Leu His Glu 
500 505 510 



Leu Val Lys Gin Arg Ser Phe Val Pro Gin Tyr Ser Gly 
515 520 525 



<210> 10 

<211> 533 

<212> PRT 

<213> Arabidopsis thaliana 



<4pJD> 10 

Mejfe= Gin Asn Pro Ser Thr Val Thr Gin Glu Ser Ala Ala Pro Val Phe 
1 ffl 5 10 15 



Asp-; Phe Phe Pro Arg Leu Arg Gly Leu Thr Ser Arg Asn Arg Ser Pro 
UJ 20 25 30 

M 

SB 5 

CyP Ser Asn Ser Asp Gly Tyr Ala Leu Ser Ser Ser Asn Ala Leu Tyr 
35 40 45 



Phe Asn Gly Phe Arg Thr Leu Pro Ser Arg Arg Met Gly Lys Thr Leu 
50 55 60 



Ala Ser Leu Ser Phe Asn Thr Lys Ser Ser Ala Gly Ser Ser Leu Arg 
65 70 75 80 



Arg Phe lie Ser Asp Phe Asn Ser Phe lie Arg Phe His Cys Asp Lys 

85 90 95 



Val Val Pro Glu Ser Phe Ala Ser Val Gly Gly Val Gly Leu Ser Ser 
100 105 110 



Asp Glu Asn Gly lie Arg Glu Asn Gly Thr Gly Gly Val Leu Gly Glu 
115 120 125 



Glu Gly Leu Pro Leu Asn Gly Val Glu Ala Asp Arg Pro Lys Lys Val 
130 135 140 



Leu lie Leu Met Ser Asp Thr Gly Gly Gly His Arg Ala Ser Ala Glu 
145 ' 150 155 160 



Ala lie Arg Ala Ala Phe Asn Gin Glu Phe Gly Asp Glu Tyr Gin Val 

165 170 \ 175 



Phe lie Thr Asp Leu Trp Thr Asp His Thr Pro Trp Pro Phe Asn Gin 
180 185 190 



Leaf Pro Arg Ser Tyr Asn Phe Leu Val Lys His Gly Thr Leu Trp Lys 
u i 195 200 205 



Met-' Thr Tyr Tyr Gly Thr Ser Pro Arg lie Val His Gin Ser Asn Phe 
E=210 215 220 



Ala^Ala Thr Ser Thr Phe lie Ala Arg Glu lie Ala Gin Gly Leu Met 
225!] 230 235 240 

! n 

Lys==?Tyr Gin Pro Asp lie lie lie Ser Val His Pro Leu Met Gin His 
n"l 245 250 255 



Val Pro Leu Arg Val Leu Arg Ser Lys Gly Leu Leu Lys Lys lie Val 
260 265 270 



Phe Thr Thr Val lie Thr Asp Leu Ser Thr Cys His Pro Thr Trp Phe 
275 280 285 



His Lys Leu Val Thr Arg Cys Tyr Cys Pro Ser Thr Glu Val Ala Lys 
290 295 300 



Arg Ala Gin Lys Ala Gly Leu Glu Thr Ser Gin lie Lys Val Tyr Gly 
305 310 315 320 



Leu Pro Val Arg Pro Ser Phe Val Lys Pro Val Arg Pro Lys Val Glu 

325 330 335 
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Leu Arg Arg Glu Leu Gly Met Asp Glu Asn Leu Pro Ala Val Leu Leu 
340 345 350 



Met Gly Gly Gly Glu Gly Met Gly Pro lie Glu Ala Thr Ala Arg Ala 
355 360 365 



Leu Ala Asp Ala Leu Tyr Asp Lys Asn Leu Gly Glu Ala Val Gly Gin 
370 375 380 



Val Leu lie lie Cys Gly Arg Asn Lys Lys Leu Gin Ser Lys Leu Ser 
385 390 395 400 



SerijLeu Asp Trp Lys lie Pro Val Gin Val Lys Gly Phe lie Thr Lys 

405 410 415 



MetuGlu Glu Cys Met Gly Ala Cys Asp Cys lie lie Thr Lys Ala Gly 
ni 420 425 430 



PrcQGly Thr lie Ala Glu Ala Met lie Arg Gly Leu Pro lie lie Leu 
UJ 435 440 445 



AsrtjGly Tyr lie Ala Gly Gin Glu Ala Gly Asn Val Pro Tyr Val Val 
fU450 455 460 



Glu Asn Gly Cys Gly Lys Phe Ser Lys Ser Pro Lys Glu lie Ser Lys 
465 470 475 480 



lie Val Ala Asp Trp Phe Gly Pro Ala Ser Lys Glu Leu Glu lie Met 

485 490 495 . 



Ser Gin Asn Ala Leu Arg Leu Ala Lys Pro Glu Ala Val Phe Lys lie 
500 505 510 



Val His Asp Met His Glu Leu Val Arg Lys Lys Asn Ser Leu Pro Gin 
515 520 525 



Leu Ser Cys Thr Ala 
530 



<210> 11 
<211> 468 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 11 

Met Ala Thr Thr Val Met Ala Leu Ala Glu Lys Val Leu Glu Arg Val 
15 10 15 



Tyi;=Gly Thr Ser Lys Ser Ala Val Ser Val Thr Ser Gly Asp Gly Glu 
*« 20 25 30 



Ly€&Thr H i s Arg H i s Thr H j_ s H ^ s H ± s Ile His Arg Ile Lys Ser Tyr 
m 35 40 45 



AspjjAsp Ile Asp Glu Asp Glu Ser Ser Leu Glu Leu Ile Gin Ile Gly 

y50 55 60 

AlCJGlu Arg Thr Lys Asn Val Leu Ile Leu Met Ser Asp Thr Gly Gly 
65 flj 70 75 80 



Gly His Arg Ala Ser Ala Glu Ala Ile Arg Asp Ala Phe Lys Ile Glu 

85 90 95 



Phe Gly Asp Lys Tyr Arg Val Ile Val Lys Asp Val Trp Lys Glu Tyr 
100 105 110 



Thr Gly Trp Pro Leu Asn Asp Met Glu Arg Ser Tyr Lys Phe Met Val 
115 120 125 



Lys His Val Gin Leu Trp Lys Val Ala Phe His Ser Thr Ser Pro Lys 
130 135 140 



Trp Ile His Ser Cys Tyr Leu Ala Ala Ile Ala Ala Tyr Tyr Ala Lys 
145 150 155 160 
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Glu Val Glu Ala Gly Leu Met Glu Tyr Lys Pro Glu lie lie lie Ser 

165 170 175 



Val His Pro Leu Met Gin His lie Pro Leu Trp Val Leu Lys Trp Gin 
180 185 190 



Glu Leu Gin Lys Arg Val Leu Phe Val Thr Val lie Thr Asp Leu Asn 
195 200 205 



Thr Cys His Pro Thr Trp Phe His Pro Gly Val Asn Arg Cys Tyr Cys 
210 215 220 

£3 



Pr% ! Ser Gin Glu Val Ala Lys Arg Ala Leu Phe Asp Gly Leu Asp Glu 
22S 230 235 240 



31 



Seg Gin' Val Arg Val Phe Gly Leu Pro Val Arg Pro Ser Phe Ala Arg 
« 245 250 255 

ii ; 

AlSj Val Leu Val Lys Asp Asp Leu Arg Lys Glu Leu Glu Met Asp Gin 
f: 260 265 270 



Asp Leu Arg Ala Val Leu Leu Met Gly Gly Gly Glu Gly Met Gly Pro 
275 280 285 



Val Lys Glu Thr Ala Lys Ala Leu Glu Glu Phe Leu Tyr Asp Lys Glu 
290 295 300 



Asn Arg Lys Pro lie Gly Gin Met Val Val lie Cys Gly Arg Asn Lys 
305 310 315 320 



Lys Leu Ala Ser Ala Leu Glu Ala lie Asp Trp Lys lie Pro Val Lys 

325 330 335 



Val Arg Gly Phe Glu Thr Gin Met Glu Lys Trp Met Gly Ala Cys Asp 
340 345 350 



Cys lie lie Thr Lys Ala Gly Pro Gly Thr lie Ala Glu Ser Leu lie 
355 360 365 
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Arg Ser Leu Pro lie lie Leu Asn Asp Tyr lie Pro Gly Gin Glu Lys 
370 375 380 



Gly Asn Val Pro Tyr Val Val Glu Asn Gly Ala Gly Val Phe Thr Arg 
385 390 395 400 



Ser Pro Lys Glu Thr Ala Arg lie Val Gly Glu Trp Phe Ser Thr Lys 

405 410 415 



Thr Asp Glu Leu Glu Gin Thr Ser Asp Asn Ala Arg Lys Leu Ala Gin 
420 425 430 



Pr^ Glu Ala Val Phe Asp lie Val Lys Asp lie Asp Glu Leu Ser Glu 
^ 4 35 4 40 4 45 

GlrTArg Gly Pro Leu Ala Ser Val Ser Tyr Asn Leu Thr Ser Ser Phe 

t* 4 50 455 460 



Al|„Ser Leu Val 
4 6^1 



Li. 
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